All were normolipidaemic. They were asked to maintain their normal eating patterns and food intake, and were questioned about their eating habits at the beginning and end of the study period.
They were asked to start exercising at the highest level of the Canadian Air-Force 5BX Exercise Programme at which they could perform without undue discomfort. The 5BX system consists of daily exercise in five groups. A set number of evolutions are performed in a given time and are concluded in a total of II minutes. The exercises are graded in six charts in four groups such that the lowest level of performance is I D -and the highest 6A + . Subjects move to more intense exercises at intervals of three to five days.
On one morning the subjects were given a standard breakfast (Turner et al., 1977) after an overnight fast. Blood samples were taken via an indwelling intravenous catheter. On a different morning, glucose (0-1 g/kg body weight) was given intravenously over 2 minutes, and the blood glucose and insulin responses were measured; 20 minutes later, 0·025 U/kg of soluble insulin (Actrapid porcine Me) was administered intravenously and the glucose response was measured. These tests were performed again in the same order after 10 weeks of exercise.
Blood was collected into heparinised tubes, and, The subjects were 11 male bank executives (age after separation, the plasma was frozen at -22°C. range 31-44, mean 37, years) whose work was mainly Plasma glucose levels were assayed using the sedentary and who regarded themselves as unfit. Six Boehringer glucose oxidase kit; triglycerides by subjects undertook no vigorous exercise, whereas alkaline hydrolysis and enzymatic glycerol assay five played games on about one occasion each week. (Eggstein and Krentz, 1966) ; insulin by radioThe majority of the subjects were not obese, being a immunoassay (Albano et al., 1972) ; total plasma mean of 9-4 %over ideal body weight (Metropolitan cholesterol on an AutoAnalyzer If using the Liebermann-Burchard reaction (Huang et al., 1961) ; and HDL-eholesterol by the same method after selective precipitation of low and very-low density lipoproteins by heparin and MnCI2 (Bachorick et al., 1976) .
A matched control group of nine men (aged 31-36) in sedentary occupations in a hospital were recruited from a study examining any seasonal variation in lipoprotein levels. They were studied for a Io-week period over the same time of year (January-April) as the bank executives. During this time they maintained normal eating patterns, food intake, and exercise levels.
Results
All the executives had a subjective impression of benefiting from the exercise, and this was borne out by a rise in each individual's performance level from an initial mean of IC+ (range ID-to 2C+) to a post-programme mean of 3D (range 2A + to 4C). Interviews indicated no significant change in diet, and there was no change in body weight (Table 1 ). Table I also shows that there was no significant change in the fasting plasma concentrations of glucose or total cholesterol; there was a small, but not significant, fall in fasting plasma triglyceride concentration.
The level of HDL-cholesterol fell in 10 of the 11 subjects when expressed in absolute values, and also fell in eight of the 11 subjects when expressed as a percentage of the total cholesterol. These changes were highly significant in a paired t test (p < 0'001, P < 0,0\, respectively).
The lipid levels measured in nine matched control subjects at intervals of about 10 weeks during the same period of the year are shown in Table 2 . There was no significant change in any of the parameters measured during this period. At the start of the trial there was no significant difference in plasma lipid levels between the study group and the control subjects, but both HDL-cholesterol and HDLcholesterol expressed as a percentage of the total cholesterol were significantly lower in exercising rather than control subjects after 10 weeks of exercise (p < 0·001 and < 0'01, respectively).
The exercised group showed no significant alteration to the plasma glucose, insulin, or triglyceride responses to a test meal (Figs 1 and 2 ; Table 1) , to glucose or insulin responses to an intravenous glucose load (Fig. 3) , or to the effect on plasma glucose of an insulin load (Fig. 4) .
Discussion
The Canadian Air-Force 5BX Exercise Programme was recommended by Morris et al. (1973) as the type of high-intensity, vigorous exercise contributing to the reduction of coronary heart disease in sedentary workers typified by bank executives in early middle age. The subjects acted as their own controls, and as there was little alteration in body weight or diet, these parameters were not complicating factors in this study. The increased exercise had no effect on glucose or insulin metabolism in response to a test meal or to an intravenous glucose load. This finding contrasts with the better glucose tolerance and lower insulin levels found in trained men by Bjorntrop et al. (1972) , '" The fall in plasma triglyceride levels of 9 %was not statistically significant and was smaller than that found by Lopez et al. (1974) and Ballantyne et al, (1978) in a similar examination of the effects of exercise on lipids. The much larger effects of exercise in lowering plasma triglyceride concentra- tions, reported by Oscai et al. (1972) , were found in a few men with predominantly types IV or V hyperlipidaemia.
There has been considerable interest in the role of HDL since Miller and Miller (1975 ), Miller et al. (1977 ), and Gordon et al. (1977 suggested that it may have a protective effect against coronary heart disease. Thus low levels of HDL-cholesterol were implicated in cases of coronary heart disease, and they are reduced in obesity (Wilson and Lees, 1972) and cigarette smoking (Pozner and Billimoria, 1970) , but may be increased in women by some types of oral contraceptives (Krauss et al., 1977) . Exercise has been reported to increase HOL concentrations in plasma. Thus Wood et al. (1976) have shown that total HDL mass is higher in middleaged long-distance runners than in a control population. In longitudinal studies, Lopez et al. (1974) and Ballantyne et al. (1978) have shown that exercising can increase HDL concentrations in plasma. Ballantyne et al. showed a significant increase in HOL-cholesterol in middle-aged men (but not women) who exercised over a six-month period. Lopez et al. (1974) examined young medical students for 10 weeks and measured lipoproteins by electrophoresis and dye-binding.
The data on the effects of exercise on HDLcholesterol concentrations presented here are not in agreement with these findings, and an explanation for this discrepancy is not readily available. However, there is little information in the literature concerning the factors that influence the relative proportions of HDL2 and HOb in the circulation. Scanu (1971) has shown that HDL2 has a higher lipid content than HOLa, and it may be that exercise affects plasma high-density lipoproteins in a rather complex fashion, not only causing a rise or fall in concentrations, but altering the predominant type of circulating HDL. Two-point longitudinal studies would be unlikely to unravel these complexities.
In any event, these results suggest that the measurement of HDL-cholesterol as an indicator of risk of coronary heart disease in an individual should be treated with caution.
